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Step 1: Problem Statements/Objectives
1. Characterize lateral and vertical extent of contamination south of Puente Creek.

a. On- and near-property

i. Groundwater (saturated zone) vertically to maximum contaminant levels
(MCLs) and laterally to 5 to 10 times MCLs

ii. Vadose Zone (check into EPA Regional Screening Levels)

b. Off property

i. Groundwater (saturated zone) vertically to MCLs and laterally to 5 to 10
times MCLs

1. Property to Valley Boulevard
2. Valley Boulevard to Nelson Avenue
3. Downgradient of Nelson Avenue north to Puente Creek

2. |dentify and characterize nature and extent of remaining sources (any additional
mass that will continue to impact groundwater quality).

a.Contaminants
b. Lateral and vertical extent
c. Phase:
i. Dissolved
ii. Adsorbed
iii. DNAPL
3. Identify and characterize groundwater contaminant migration pathways.
a. Hydrogeology
b. Hydraulics

4. Obtain sufficient information to evaluate alternatives to remediate contamination
south of Puente Creek.

a. Remediation of source zone beneath former Benchmark facility

b. Containment and treatment of groundwater plume downgradient of former
Benchmark facility south of Puente Creek

1. Treatment of contaminated groundwater
2. Discharge options for treated groundwater
5. Characterize the vapor intrusion pathway and perform a risk assessment.
a. Evaluate nature and extent of soil gas contamination

b. Assess impacts to indoor air quality







6. Evaluate potential impacts of Benchmark-related groundwater contamination on
existing wells - Conduct a potable well survey

a. Evaluate potential human health exposure

b. Evaluate presence of wells that act as conduits for vertical contaminant
migration..

7. ldentify proper disposal of investigation derived waste.
a. PPE
b. Soil
c. Drilling IDW
i. Drill cuttings
ii. Drilling mud
c. Water
i. Groundwater (well development water, well purge water)

ii. Equipment rinseate
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DATE: March 23, 2012
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In response to EPA comments (email to Matthew Nelson dated 29 Feb 2012) on the Draft Site Background and
Conceptual Site Model (CSM), Former TRW Benchmark Site ([Northrop Grumman [NG], 21 Feb 2012), Northrop
Grumman submitted the DRAFT — WORKING DOCUMENT Site Background and Conceptual Site Model, SZ-South
(Northrop Grumman, 07 March 2012). In addition, NG provided additional figures for the CSM during the Puente
Valley Operable Unit (PVOU) Shallow Zone South of Puente Creek (SZ-South) technical meeting on 09 Mar 2012.
NG also submitted another relevant document titled Summary Deep Source Investigations Conducted in 2002 and
2004 at the Former TRW-Benchmark Site, dated March 16, 2012. The March 16 submittal was also briefly
reviewed in the context of the site conceptual model.

This technical memorandum provides review comments for the Working Draft SZ-South CSM (07 Mar 2012), the
updated CSM figures (09 Mar 2012), and the Deep Source Investigation submittal. Some of the review comments
on the revised SZ-South CSM were previously shared with NG in the 09 March 2012 technical meeting. CH2M HILL
has prepared the technical review comments for the United States Environmental Protection Agency (EPA),
Region 9 under Contract EP-S9-08-04, Task Order #062 (PVOU Remedial Action [RA] Oversight).

General Comments

1. Site Chronology. A site chronology should be provided. The site chronology should contain discussions of
all the relevant site activities such as soil excavation, soil and groundwater sampling, constructions and
operation of the soil vapor extraction (SVE) system, construction and operation of the on-property
groundwater extraction and treatment system, installation of the monitoring wells (W1 through W25), Z4
series wells, on- and off-property CPT investigations, tracer tests, design and installation of the remedy
wells along Nelson Avenue, and pumping and slug tests, if any. The March 16, 2012 submittal provides
detailed descriptions of the 2002 CPT investigation and the 2004 deep soil boring, content of which
should be incorporated into the Site Chronology section of the CSM.

2. Lateral and vertical extent of contamination. Please include a subsection titled Contaminant Distribution.
This section should contain sufficient discussion of the lateral and vertical contaminant distribution in the
study area. For example, the results of the 2011 CPT sampling and data collected from BH-01 should be
discussed. This section should also discuss the differences in temporal trends of contamination observed
at monitoring wells with respect to their specific locations and screened intervals. The current text has
some (insufficient and sometimes inaccurate) discussion included in the Subsurface Lithology and
Hydrogeology.
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3.

NG’s conclusions regarding the deep source investigation. In its March 16, 2012 submittal, NG stated
that “The next permeable unit beneath Zone A (i.e., Zone B) on site did not appear to be appreciably
impacted. This conclusion is consistent with the assumption made that Zone A contaminants were getting
into Zone B as they migrated downgradient of the site.” NG’s conclusion is unsupported for the following
reasons:

a. The permeable zones, especially specifically Zone B, are poorly defined. Refer to the Data Gaps
section.

b. There are significant data gaps with respect to the contaminant distribution. The majority of the
on-property and near-property monitoring wells are screened in the saturated zone near the
water table. These wells were not deep enough to detect contamination originating from the
deep on-property source zone. Similarly, the off-property monitoring wells along Valley Blvd. and
Nelson Ave. are also too shallow to detect contamination originating from the deep source (i.e.,
below 60 ft bgs). This deep contamination pathway needs to be characterized, as described in the
Data Gaps section.

c. CPT-1 was placed near and across gradient of the known TCE source Area C. As such, deep
contamination concentration below 60 ft bgs in and immediately downgradient of Area C may be
significantly higher than the highest concentration of 7,400 ug/L detected at CPT-1.

EPA’s current interpretation is that the high VOC contamination detected at 133 ft bgs at BH-01 (and in
the corresponding depth intervals screened by SZ extraction wells S11, S9, and S10) originates from the
deep on-property source area (below 60 ft bgs) rather than from the shallower source in Zone A as a
result of vertical migration.

Data Gaps

In addition to the data gaps described in the Data Gaps section of the Draft CSM, other significant data gaps exist.

1.

Data Gaps regarding contaminant distribution. The high contaminant concentrations detected below 60
feet below ground surface (bgs) in at the onsite CPT borings (e.g. CPT-6) have not been identified in any
downgradient areas with the exception of BH-01. Additional data are needed to characterize the
contamination migration pathway at depth from the property to BH-01. Sufficient data should be
collected to allow for well defined plume distributions depicted on plume maps and cross sections. The
plume maps and cross sections developed for the SZ-South remedy should be linked to the existing
regional plume maps and cross sections.

Data Gaps regarding subsurface hydrostratigraphy. NG has characterized the aquifer in the vicinity of the
former Benchmark facility into three permeable zones separated by relatively impermeable units: Zones
A, B, and C. According to the March 16, 2012 submittal, NG defines Zone A as the saturated interval from
water table to 60 ft bgs, Zone B from 80-90 ft to 115 ft bgs, and Zone C from 150 ft to 200 ft bgs. The
depth interval between 60 to 80 feet, which is the deep VOC source zone revealed by the CTP data, is
described as a sequence of unnamed lower permeability interbedded silt and clay beneath Zone A. This
hydrostratigraphic model lacks a sound technical base as explained below. First of all, the Zone B
definition is inconsistent with plume maps and the water level contour maps that NG has generated in
past investigation and monitoring reports. For example, according to these maps, NG considers
monitoring wells W18 (screened from 70 -80 ft bgs) and W20 (screened from 68-78 ft bgs) to be Zone B
wells, yet the wells are screened in the so-called lower permeability zone above Zone B. Secondly, the
unusual pattern shown on the Zone B water level contour maps suggests that the monitoring wells whose
data were used to generate the water level contours are screened in different permeable zones. Given
the inconsistency among these on-property monitoring wells, and given the complex geologic conditions
in the study area, additional field data are needed in order to develop a more robust hydrostratigraphic
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model for SZ-South remedy. This hydrostratigraphic model should be tied into the hydrostratigraphic
model for the PVOU SZ and IZ regional remedies.

3. Summary of Key Data Gaps. The SZ-South investigation should focus on the following main areas, listed
below. In addition, some samples will be needed from step out locations between Valley Blvd., Nelson
Ave., and Puente Creek along the groundwater contamination plume flow path. These additional
locations will be identified after the results for the initial sampling locations have been analyzed.
Adjacent streets may provide more unrestricted room for staging of drilling and sampling activities.

a. Benchmark Property:

i. A sufficient number of borings should be completed to describe the lateral and vertical
extent of the contamination source zone below the water table (i.e. below approximately
50 ft bgs). Sample locations are needed within the known extent of the source zone to
confirm current concentrations and on the north, south, eastern, and western side of this
source zone to characterize the full lateral and vertical extent. The depth of the in-situ
sampling needs to extent vertically through the entire source zone to Maximum
Contaminant Levels (MCLs)/Notification Levels (NLs) in order to produce a concentration
profile at each boring location.

ii. Membrane Interface Probes (MIPs) may be used for initial characterization of the extent
of DNAPL zones or high (ppm level) concentrations source areas. Data derived from
MIPs are of screening level quality, so they must be followed by confirmation sampling.
If MIPs are used, then a CPT/MIP rig is preferable in order to generate much needed
lithologic information.

iii. Confirmation sampling must be completed to prepare depth profiles of the contaminant
concentrations (i.e. soil samples or in-situ groundwater samples from HydroPunch or
SimulProbe).

iv. Monitoring wells must be installed into, upgradient, and downgradient of the source area
to provide accurate sampling of groundwater concentrations and for long-term
monitoring of the source area locations.

b. Valley Blvd. Characterize and monitor the western and eastern lateral plume extent to 5 x MCLs,
and vertical plume extent to MCLs. Additional monitoring wells are needed along the major
plume flow path and deeper to monitor the full extent of Benchmark-related contaminants
exceeding MCLs/NLs.

c. Nelson Ave. Characterize and monitor the western and eastern lateral plume extent to 5 x MCLs,
and vertical plume extent to MCLs. Additional monitoring wells are also needed within the
deeper portions of the major plume flow path for long-term monitoring (below the well screens
of EW-1 through EW-4), and to monitor the full depth of Benchmark-related contamination
exceeding MCLs/NLs. Evaluate whether Benchmark-related contamination migrates into the 1Z
south of Puente Creek.

d. Cadbrook Drive. The eastern lateral extent of the major plume flow path demonstrated by BH-1
should be characterized. The vertical extent of contamination exceeding 1 x MCLs/NLs is needed
for long-term monitoring. Relationship of the SZ-South plume(s) to the SZ-North should be
clarified. Wells installed along Cadbrook can serve as long-term monitoring locations/compliance
points and to evaluate plume capture from extraction wells along Nelson Ave.

e. North of Puente Creek. Relationships of the SZ-South plume to the IZ plumes. One well PMW-2
has already been identified to fill this data gap. Potentially, additional information may be
required at another location to clarify this relationship.
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Specific Comments
Review of Working Draft SZ-South CSM (NG, 07 Mar 2012)

1. Sources of Contamination (page 4)

e The area beneath the former chrome sump was excavated due to soil contamination from total and
hexavalent chromium. What was the use of the chromium at the facility (i.e. was chromic acid used
for cleaning or etching of printed circuits)? Where were the chromium solutions used and where
were the depleted solutions disposed?

e Where was cyanide solution used during the manufacturing of printed circuit boards at the former
Benchmark facility?

e The area of deep copper excavation appears to be centered around Area G; however, no mention of
the acid removal of copper from the printed circuit boards or the storage locations of the loaded
copper solutions is mentioned. Where did these activities occur at the Benchmark property?

2. Page 6, Subsurface Lithology and Hydrogeology, Lithology Investigation to 300 feet bgs. Please provide
details regarding the investigation. Refer to General Comment 2.

3. Page 7, third paragraph, Vertical Migration of Contaminants at the source area. The discussion assumed
that contaminants vertically migrated through the vadose zone and reached water table followed by
principally lateral migration near the water table. This mechanism does not explain the high VOC
concentrations (up to 16,000 ug/L) detected at depth at CPT borings (e.g., CPT-6). The CPT data suggests
that DNAPL reached at least 80 to 90 feet below ground surface (bgs).

4. Page 7, second paragraph, vertical groundwater gradients. As discussed in the March 9 technical
meeting, a review of the the water levels at the well cluster W22/W24/PZ-1/PZ-2/EW-2 suggests that the
statement “vertical gradient are consistently in the downward direction between sand unit” is incorrect.

5. Page 7, fourth paragraph, Contaminant distribution in saturated zone. The description is misleading and
it doesn’t take into consideration the on-property CPT boring results. In addition, with the exception of
MW-17, MW-11 and MW-19, almost all of the monitoring wells are screened at depths near the water
table. As such, even if there are higher contaminant concentrations in the deep portion of the saturated
zone, it could not have been detected, for example, along Valley Boulevard. This is a significant data gap.
In addition, the assumption regarding the downward vertical gradient is unsupported by the data. Refer
to Specific Comment 3 and 4.

6. Page 8, second paragraph, third and fourth paragraphs. Contaminant distribution along Valley Blvd,
Nelson Avenue. The discussion ignores the deep contamination source below 60 feet bgs at the former
Benchmark facility and the lack of migration pathways characterization at depth. Refer to Specific
Comments 3 and 5.

7. Page 8, last paragraph, last sentence, contamination at 135-140 feet bgs. Please show the location by
referring to a map.

8. Page 9, Data Gaps. Refer to General Comment 4.

9. “Naturally occurring constituents”, Page 9.

e The text states that “Total dissolved solids, nitrates, and cyanide are naturally occurring in the
groundwater at concentrations that potentially exceed regulatory discharge limits. TDS and nitrates
are found at elevated concentrations throughout the PVOU. Nitrates are not considered “naturally
occurring” in the PVOU since groundwater contamination is the result of agricultural practices in the
area. Cyanide was detected in three of the four existing extraction wells during a sampling event in
April 2009 at concentrations of 16 and 37 ug/L. Additional sampling data for cyanide should be
collected to determine if the system effluent will exceed discharge limits.”

Due to the chemical processes used at printed circuit manufacturing facilities, waste solutions with
elevated total dissolved solids (TDS) are generated. If waste solutions were discharged to the surface or
subsurface, then increases in TDS would occur in the groundwater beneath and downgradient of the
former Benchmark facility. Although cyanide can occur naturally in groundwater, it is very rare. Given
that cyanide is known to have been used at Benchmark, that cyanide is commonly used in the plating
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process, and that cyanide has been detected in groundwater from the EW-series wells on Nelson Avenue,
it is likely that the former Benchmark facility has contributed to cyanide contamination of groundwater.
The contouring of cyanide concentrations in the monitoring wells surrounding and downgradient of the
former Benchmark facility should be conducted to confirm this possibility. Please modify the text to
indicate that cyanide is a suspected Benchmark contaminant until proven otherwise, and add the
preparation of the cyanide plume map to “Contaminant Distributions and Pathways — Section in
Progress”, page 10.

10. Editorial comment
e On page 6, the text states that “The site use was printed circuit board manufacturing from 1995

through mid-1989.”

e Page9, Last Bullet. “Valley Blvd. between and below wells W13 and W13”. Please clarify.

Review of Updated CSM Figures Distributed on 09 Mar 2012

CH2M HILL has provided technical review comments on the updated figures submitted by NG on 09 Mar 2012 at
the PVOU SZ-South technical meeting. We are not recommending revision of the plume maps or hydrogeologic
cross-sections at this time, because many interpretations are possible due to the data gaps. However, in the
future when these figures are updated with new information from the SZ-South Remedial Design Investigation
(RDI), the recommended changes should be implemented. NG should add a description of data gaps to the CSM
at this point in time to guide the scope of the RDI.

Figure 1. Site Chemical Use and Storage Map.

e The copper sump should be added to this figure.

e What chemicals were dispensed at the "flammable liquid dispensing" area? Are these the same liquids
identified in Area L?

e What chemicals are associated with the cooling tanks and the aboveground chemical storage tanks (1982-
1989)?

e Identify where the barren and loaded copper solutions and chromium solutions were used for etching and
plating the printed circuit boards were stored.

e Identify where were cyanide-containing solutions used at the former Benchmark facility

Figure 2-1. Zone B Potentiometric Surface Map, May 1992

e As CH2M HILL previously mentioned during the 09 Mar 2012 SZ-South technical meeting, monitoring well
W20 appears to be an outlier on the water level contour maps. However, two specific wells, W11 and W19,
have well screen intervals that are deeper that the rest of the wells used in the contour maps, and they could
be the outliers rather than W20. If water levels at W11 and W19 were excluded from the contouring, then
W20 would not appear as an outlier. This is another indication that there is inadequate understanding of the
subsurface hydrostratigraphy.

Figure 2-2. Zone B Potentiometric Surface Map, June 2002, and Figure 2-3. Zone B Potentiometric Surface Map,
December 2011.

e The wrapping of the potentiometric contours around well W18 and the W22/PZ-1/PZ-2/EW?2 cluster is due to
the lack of control (more wells) at either end of the contoured map extent. These Surfer - generated figures
should be considered only as a starting point for the potentiometric contours.

Figure 3-1. 1,1-DCE Isoconcentration Contour Map, December 2002.

e Aseparate source of 1,1-DCE at the location of W20 is indicated by the contouring in this figure. No data have
been provided to indicate a separate release, so the 600 ug/L isocontours could be joined between W20 and
W11, as is the case in Figure 3-2.
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Figure 5. 1,1-DCE Concentrations in 2002 in Groundwater A-A’

The source of VOCs in monitoring well W20 and soil boring DB-4 at an elevation of approximately 230 to 238
may likely be from lateral migration of the VOCs detected at a depth of approximately 250 ft in CPT-1 and Z4-
4. This hypothesis is supported by the fact that the overlying concentrations in DB-4 are low. There is no
evidence of overlying DNAPL residuals, as is the case in the vicinity of CPT-3. The residuals would be present
if the contamination in DB-4 and W-20 were the result of downward migration from a separate surface
release of VOCs on the West Coast Sand & Gravel property. As part of CSM, NG should state their
interpretation regarding the origin of the deep contamination at DB-4 and W-20.

It would be helpful to add the historically high and low water table on Figure 5 to help the reader understand
the depth interval that would have been potentially partially remediated by the SVE system.

Figure 6. 1,1-DCE Concentrations in 2002 in Groundwater B-B’.

Please add North and South to the ends of the cross section to help orient the reader.

Have 1,4-dioxane sample analyses with lower sample dilutions been located that would provide a more
realistic understanding of the 1,4-dioxane concentrations than the high detection limits shown for CPT-6 and
CPT-7?

Figure 8. Site Conceptual Model C-C’

Note that many different interpretations are possible to link up the coarse-grained lithologic units. The
interpretation on Figure 8 is only one of many. As such, queries should be used to indicate the uncertainty in
the correlations. EPA previously concluded that a regional dip to the north appears to be present based on
EPA’s analysis of regional geology, thus a northerly dip in these subunits should be considered during the
revision of these cross sections where new data are added from the RDI.

Figure 9. Site conceptual Model D-D’

The fact that the VOC concentrations in groundwater from W17 are so much greater than those from W20
indicates that the majority of the VOC contamination monitored by W17 does not originate at W20.

As mentioned in a comment for Figure 5, overlying VOC concentrations at DB-4 and DB-6 do not indicate
vertical migration (i.e. a DNAPL release on the West Coast Sand & Gravel property).

This figure shows the regional lithology dipping to the south. Does NG have information or data to support
that interpretation?

Figure 10. Conceptual Model E-E’, Valley Boulevard.

This figure shows two separate zones of VOC contamination ranging from 1,000 to 5,000 ug/L between W17
on the west and W13 on the east. What is the basis of hypothesizing two separate “hot zones” along this
transect? Please confirm if it is the two locations of elevated VOCs centered on W3 and W9, as shown on
Figures 3-1 and 3-2. According to Figure 7, the locations upgradient of W17 and W13 are W3 and W9,
respectively. The highest concentrations are expected to be downgradient of W9 and thus should be present
beneath W13.

Figure 11. Site Conceptual Model, F-F’, Nelson Avenue.

Note that EPA/CH2M HILL believes that the 1,1-DCE contamination from 500 to 999 ug/L in this figure is in
Zone B and the overlying units (in which the upper two screens of EW-3, EW-4, and EW-2 are screened) in
Zone A.
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Since NG is required to vertically contain the contamination within 1 x MCLs and laterally 10 x MCLs, in the
future it would be beneficial if NG contoured contaminant concentrations in multiples of MCLs or Notification
Levels (NLs).

Figures 12 and 13. Former Source Area Investigation Site Map

To fulfill a data gap, a MIP/CPT in the vicinity of Area | is needed.

At least 2 additional MIPs be included in the scope of the SZ-South Remedial Design Investigation to define
the lateral and vertical extent of subsurface soil contamination based on the results of the MIPs shown on
Figure 12.

Another MIP between MIP-1 and MIP-10 would be helpful to define the potential lateral subsurface migration
of VOC contamination from Benchmark to the vicinity of W20.

A MIP or CPT east of CPT-4 is needed to define the eastern boundary of the contamination shown at an
elevation of approximately 240 to 250 on Figure 5.

A MIP or CPT north of CPT-2 is needed to define the northerly extent of VOC contamination between
approximately 230 and 265 ft elevation shown on Figure 6. A MIP or CPT south of CPT-6 is needed to define
the southerly extent of VOC contamination shown between approximately 225 and 260 ft elevation shown on
Figure 6.









